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(54) CONTROLLER FOR WORK CARRYING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To move a work WK linearly 
along a horizontal line, by preventing the moving trajectory 
of the work from changing into a curve deflected in its self- 
weight direction when carrying the work by a carrying robot 
to the carry-in port of a load locking chamber. 
SOLUTION: A vertical-deflection quantity AZ of an arm is 
set by making it correspond to a horizontal-movement 
quantity X of the tip of the arm. Then, a vertical-deflection 
quantity AZ12 corresponding to a present horizontal- 
movement quantity XI 2 (PI 2) of the tip of the arm is 
determined from the set content in the above. Accordingly, 
a vertical-movement quantity Z (vertical drive command) is 
so corrected that the arm is moved by the above deflection 
quantity AZ12 in the opposite vertical direction to its 
deflection direction, and the vertically drive command is 
outputted. 
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il^o X;;!? 5 o4< x b RUc:*t t -C P T P$IJ® 5:^ 
ffl-ri. . 1 30lB«lfi J 2(^2 r-A 1 

7<7)[sI«KftSJ2) fc, fSESBlDfai KOKKSAZt 

[00601 

AZ = K • ( 1+ J 2/1 80) •• ( 2) 
[006 11 AZ = a • J2 + b ••• ( 3 ) 
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SgKlft (II2W) 1 3c7)|gi!ifiJ2S:^ISh't^ IJfet 
[0062] aiL<^X o t2V-:i^«3Sn.K«y h Rl«iC 

xKH<7)ii«s*'i:>i 4 ) cov-^^yNKtmWfm^iizmt 

[00 6 3] V-^mM^^^yhRUZX-yX"?-^^ 
K;5)«0--HQ^/^M2 2(raiASni)«?-$:ll4 
(a) . (b) tCl^-r. 

[00 64] mm4 (a) (^i'pCCiJ'U-WU-ACR 
OlRS/?-fevhC36»^y-:i5'WKS:lX0ai'ri)fc (113 
. JSlHlffll 2:*^'0fel21!)^i^>'^>'HH*<o-Ho 
^^2 2<^mxn 2 2 atciEM^^aStcffig^^efi^^ 
tlh. 1 7<;0jtffl (^N>'HHCOlll 

K*C>1 4 ) «i:r-AS«gSB (lESEiattl 2 ) (BJ^iHSJa^ 

[00 6 51 ortCfieHlSttl 2i3j:l>'^2«l 3:^^'®^ 

1 4 ) ifia^ HO •/ ^M2 2comXU 2 2 affi!|^ff5SS 
ft*^ C:^O;ti^>'^>'HH30>^A□2 2a(I^$A$i^^. 

n*y:;^m2 2rt^or7-:?^S^2 2 b±cO@m<?ih{agW 
3(ifi[a$*i7ti:§=t3. fiHllWl 2ioJ;l/B2lftl 3(^ 

SiX^. C:cOfc*^^-i^WK$rV-^i:'^2 2b±c7)@ 

[0 0 6 6] ms^tzcot^com'^Firmmij^h^fzmT 
s>a • 

[0 0 67] u-Fo>y^S2 2ii. ±.^LtiXdliZm 

b—Wit^tiX^-^ho Lfzt^-:>X9\'^tcr>mil^zXhi^ 
$t^^m^mi:&4mztt*isb&fcMz. n-}<\j y^ 
^2 2<:omAP2 2a{i:. V-^ WK h dft^rSJ^^^ 

»9«AP2 2 ac7)fBlI^rr«i]coS5§«iik/h 

[006818SAP22 aOfemi^f^^^OS? SrSi/JHcr 
&fci6(cii:'7-:^ffii*n;K'y hRltCj:r>To-Hn^y 
9^2 2C0«}AP2 2a(CV-:^WKS:MA"rai^tC. 
la6^CS^•rT-i^l 6. l 7c03tffil4c7)ja^AZS:^ 
< LT-A 16.1 7<7)5feJS 1 4<7)^ift«l»S:*¥:frrSl 

arcpmm. prpmm(o^ii'^it^^i^^^^'' 
[00 7 0] 'Cpmm 

msiicpmmi'ifofzisbmmy^^y^mxhh. 



THl 2$:Wi^B^LTI38TiTi^iX&MffllM:9l^0rtS 
(COV^TStHHf 01 2 (a) . (b). ( c ) tiT 
--A16. 1 7c7)tft^Sr*'r±ffiiaTJ>0. HI 2 

(d). (e). (f)itr-M.9cmi4com^(T- 
mxi>±T-M.^^i4f)miEiim {m^mkb&m) pi 

[007 1 ] |5l08tc5^-rJ: a aS{iS^^8S3 1 
Tiir-i.5tSl4c7)aS(aSP2*«ift^§<x&o 
;c(f r-ix^ffl 1 4 <7) @S{4® P 2{iT- >f y ^i:: J: 

o*a^^>niE«$^iao 3Sffi<ai:iS^ss3 2T{ir--6. 
5fe« 1 4 co3Si£{aM ( t&^^i&fas ) p i35j^«ai ? *t 
^h.fztiimmmnii. 12. i3(iistt^oix?'^0 

KftS-fe>'-tc7)«iai«ltc«'^^r-A5feiS81 4^3Sl5E{i 

npitmih^tih mi 2(a) . 

[0072] ^^SS:tti^3 3T'{i. T-AfWf LSX 
[0073] -r^hioT-M. 16.1 7<7)«i;^Ji. T- 

ASffigp (iiEiiiifti 2) tc^i>r-Ai 6. 17. V 
T-M. 16. 17. r7-:5^WKcoa:fi7^'^**ttf r-A 

5fe5si 4cr>m^s.^z(>±'7-^mmx:37t(^y hRwr- 
Mm^LMxizx^x-mmz^tho Lfztl^->XT- 

:itti^Xth. 

[0074] dciT'Hi i(±r-A«f LAXkiSii^r 

r^^l6MZ^cOR|fSS:5i^'r* Ell l<7)HL«*«ltC« 

f 15)01 icott*aL6wr--6.wfLsxtc*r-rs 

r-jU*^lfi^»AZ<7)Sia!M^^LTV>&o ffli»L4 

[0075] ±iBr-AWf Laxfcr-A5^«;?;^s 

AZhcoM«Mf^L6(ifaiiT'-:/v^C-ia«3<ia. ^5: 
[0076] *|ISfi?^ffi-C«i±iBr-A*tf Laxi:T 

-i^^^j^^a A z h <7)»iJ;Mf^ L6$:iB'(if— y/Kc: 
tmLx^^ht"^. mm.fim'^<r>m^tLxr-j^w\i 

= f (X) SrlElf LTioV^TtJ:V\ 

[0077] m^mn^us 3-c'Ji. jg^Mi&iaspi 

1: A z i;??>±ief EitT— L67b- A>maj 

^fih {It^^^ixh) . l5l«ClLTaffifflSP2tCi3 
^ AfW LiX2(C*f IC^I) r-i^5t«8ffl^^JI A 
Z2*^'±i2fE1Sx-://W^fS^ieiil^SL6*-<oa[a3S^i 
1) (01 2 (a) . (d) mm) o 
[0078] iiS»r ^ y::^^;?^®? 3 4 Tii. I&^^5&{a 
SPlJ&*^>BS^tHP2tc^&iT'CO0fS^*ll»L12*«^ 
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ifb^tlh. Cc7)P;rll«tlSfL12(±XMiC»ofca:*aTJ>^ 
(121 2 (b) #fig) , 

[00 791 ^tTC:t7)PK P2EI^*Svi^gffiL12±tC 
§<ll> (SI 2(b). (e ) ) . 

[00 801 »^^}SSP3 6Tii. -*fyruymraTa 
;6<iigja-r^»tc«.igiftwi 1.12.1 si^zM^hmm 

[00811 ^^j:io'hvyy'y3 5^iYLx^yrvy 

1. Ps2. Pll. Ps3. Ps4. P12. Ps5. Ps6. P2*^ 

^^m^3ef.zA:b^tih. oiLOtg^^S^gPi^ 

^pntm^j^.pi2t(om^^ps3. psA(,zx-?xms 
^ti. m^}^pi2tBm^P2t(r>m^^^Ps5. Psetc 

[ 0 0 8 2 1 Lxvyrv yi^mm»<7)^^&mp 

si. Ps2. Pll. Ps3. Ps4. P12. Ps5. Ps6. P2 
(,Zi5l,fhfc^^miEMAZi)m^htlh (1112 
(f ) ) • 

[ 0 0 8 3 1 /ch ti^m 1 1 itZTjk^x d (3j)^-»f y 

V:/^S»]-CcOtg^{aS3&^'P12Ti>':'/ci:'ti>h. 

^im p i2tc*rK'r ^ l Jix i2*<«i^ h ti . 

d COT - AW L S X 12t2« JCf ^ A5feSlS<^ « A 
Z12*^*tffiRI«L6;0^i?>^iB^^>:fia- ^LTCOr-A 
WLSX12(::S*m-r«»^^tijE«AZ12*«. ilB^i^ 
>^cr-i.5tffilS^fiAZ12$:2:mR«KS-ti:T«a^^fi 
-g>, Or-J^Wf L»X12tc**lEr^^^ffliE4A 
Z123&«01 l<7)ftjaL4*>^^*^<bii§c:i:C^:«>* 
[0 0 841 i/ctg^^if&{aHPltc*5{t^m;^*SiES 

AzwrnmiiZLx-^ib^tih mi i#fi5) * 

[00851 or^::3Sft<50t&^{4SP12Sr . JiTW 1 1 

^:i^*> 3l:i£cojg^<aa P 12tc *5 JS^ffllEfi A Z 12 h 
t&^PJ&{aSPltC*5ttl»M^«iEaA Zli:<?D^A Z12 

[00861 ^LX^^&m.Pl2(iZ^iff^^^(r>mWsm 
( = 0) (c*ftT±iB{il&AZ12-AZlS:aiIi& 

zti>zx^x mmm^ z tmiE $ ^^ ^ ^offliEs ibis 

t&^Z' 30«±TW1 IC^LTtil^l^tti)* 
[00871 m^(r>m^&Wi)^Pl2<7)t ^ i:m(,Zb 0^ 

Bntfzi)mcr>^'^iimPncr)t^i:j\^mzLX . 
gPn^C^tE-r^M^WIEfiZnjO^'^d^i^iX. 3SltcOj§^ 

eapntc*5^t&**<7)igi!)t&^z ( = 0) iizMbxm 
m/iiZn-Az\imth^ti^zx->x mm^^ z ijm^E 
^tizcomiE^titzmmm^z' *^±T«ii i^zmlx 

[00881 -ifmEcom^iiLmpu^ . nkmm i 2 , 

S2M1 3tC**r^igi!l*&^ J 1 . J2iz^m'r^^m 



mmhfih^wmm^j 112. j 2i2*<2SE8st3j: 

[00891 -eLT*§^{aaP12tiiyttl>8gi6t&^ J 1 
12*>'i6lll«l 2(C*rLTa5:^$ttS^i:t>tCl®!ltg^J 
212^^'m2«l 3CC«LTai:^3^ix^o 

[00901 m&com^^iiLm^h^pncot # Srffijtc^ oift 

HBL3tA^fl!l<^tM^(aaPncOfc^^>R«tcLT. JSffi^ 

z.coT-M.wt^fLmxni^m^tih^mmmi^'^j in. 

J 2 ni)^^miZ J: o T^a6 /oixiMftt^-^ J 1 ntmm^A 
12i,zMbXm'):^tlhbbh (,Zfmm^ J 2 ni)^m 2 

mi sizntxiti^^tih. 
[009 1 1 mm^3 sxn. ^mmm 1 1 , 12. 1 
3(^mW)mmi)^^yy'''j yip'm^TM^w&^^mifzm 

^i^Tht^'^^miM^^LX^^hhcOt^^. 
[00921 ^^j:h'h^yy'y 3 7 Srtfr LT'9'>'r 'J y 
^•^raTb;^^^jS3a'r-2»^t::«-fg^{aBPsl. Ps2. PI 
1. Ps3. Ps4. P12. Ps5. Ps6. P2tCfc*tl»SKiWI 

^mm^ 3 8 (.zxf) ^tih. 

[0 0 9 3]mtE(^t^'^i2Mf)^P12Xhht^^t. Z 

(D^^tmprnzMm-t^^v^^'Z' ( = z+ (az 

12- A ZD ) f)^X-f^^ixxn^. Z<7)m)m^Z' {,z 
iCfCiTttl IfflcO^-^MlcOfirM. iSJ^^^'SJffllS 

• c <5o*ss±Tift 1 1 timm.^W}Az ' ( = z + 
(AZ12-AZ1) ) f^mm^ti^. 

[00941 m^COm^i^LSt^ P\2(r)b^i:mi^ZbK}^ 

mLf:if)mcom^iiLW:Pn<^t^i:>mmzLx. 

fg^fiSPntC^Kf -g)Sgi!Jt§^Z' (=Z+(AZn- 
AZl) ) ^<X:^^ti. Cli7)|E»J§^Z' tiffiJtTiT 
fill lffl<7)^-:^Ml(7)firi:. m^^^Mm^tlh. Z(0 
fSSJiTfft 1 1 ItmU^m&Z ' ( = Z + ( A Zn- A 

ZD ) mnm^ti^. 

[00951 orCdSSSMl 2. 3S2W1 3<7)*JfflI(io 
[00961 3Sifc(7)fg^{ig:^i P 12T-*I> h "T^ . - 

(7)mitus:Pi2i,znm^^%mm^j 1 12. j 2127&^a 
:h^fi,x^^. c:<7)iBis}g^j 112. J2i2tciSl:TiS 

awl 2fflc7)^-:5'M2. m2iai 3fflc7)^'-^M3c7) 

<aa. asA^^'ix^'tiS'W^ii^. ^cotSiSJsiHitti 2 

J 1 12fi(tlgi!l$iX'l> t i: t>tClS2tt 1 3i)<n& 
J212/i(tlEi&$ixi>o 

[00971 3iqtco*g^{ag7!?>'P12<7)a: I' SrPlt::^ OSt 

fg^{aaPntC*tiB^-l)Wiftti^J In. J 2n;^^A:^$ 

dtfOlgfjrtg^J In. J 2ntClEtTSSlHlttl 2fflc7) 
^-^M2. ^21*1 3fflc7)^-^M3<7)fira. ilS*^ 
-etl^'tL$W^tl'g>o C:cO*Smfi?![Hlttl 2*^'^^JKJ In 
T^iitffiiijSit^i:^ ttC|g2«Bil 3*<ftJKJ 2n7t'*tlg 
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[0098] KLhO J: oizLX T- A jfeSg 1 4 im-m 

t nmz. T-J^ 16,17 <05t^ 1 4 j!)*^*:^-!^! t « 

•t'SII* A Zn- A ZlTt'ftSttia^lft-r •& J: 0 CiSlS^rifiJ 
IBIftfiZ<0*liE3t)«=5:S<xTV'>*. c:<^)J: d t^^J^JB 

<r>X\ T-J^^ 1 4 tiTKTJIH Lliveo TiStSH^t-^ 

tzmS^f-z^j: - 1 A^Kih? «. . 
[00 9 91 • PTPSlJffll 

0 9 « P T PSIffllSrff 0 Jt«><:OSlJfflirn •/ 9mX'h h . 

ijiTiai 3im'±^Mi'Xm9X''^hixtmn^m<r>n 

m--^»'^flttBB-r&. 01 3 (a) iir-Al 6, 17 
<0l!lSSrSrr±HI2TS>'), 01 3 (b ) , ( c ) {±r 

-j^%^iA<rm% (T-A5t4Si 4c7)m^^) sr^-riy 
fflB (i§^B»&ea) pi*><5>BiHaBP2*T»i6-rs 

[ 0 1 0 0 ] ISIH 9 \,z9FrrX 3 IC, Sffifflglft^lS 3 1 
ftir-JUitSiSl 4<??BSaSP27!)«lft«$<l«.. Tti: 
;i{fr-A$fesai 4tr)SSfigP2{±7^'f-^y^'tc:J: 
0««><iMeiS$#t^. 3Sl£fiS^S53 2-C'f4r-A 

5fcsffli 4«^tt{aH (it^BBttfas) pi*«i«ai$<x 

7tfc;l{f=&^l!lWl 1 . 12, 1 3{zmihfifzm 
teftS-fe y-9-«0«i{iJffil=S-:* ^ r- A$fe^ 1 4 c03K!£ffi 
SPl3!i<«ia}^it'5> (la 1 3 ( a ) #^) . 
[Dion m^m.%^U3 9T'f4, I^2T-A 1 7i0 
mSfeftKJ 2(C«-r&r-A5t4f81 4i0mAMAZ*m 

[0 10 2] ClClTIll 0(4^27-^ 1 7cO[IIte:^S 
J 2triiit*(6]»»*ztcoBgfiSS:^-r. 01OCOHL 

Z5:S^0fc-rS, Pim 0<7)EfttSL3{4^2T-A|lI 
teftS J 2fcJtt.5.T-A5t«^^^fiAZ<7)SS!«iSr* 

[0103] STmriEU:^.: J; •? Ic^JfeJ^ffiifiOV-;?^ 

x3^>.-,vK\^znLXPTPmmimm-fht, m2r 

-Al 7<01hIIk«iKJ2 (|^2«ll 3<0ffil&*J2) 
fc, ±TI*1 l<O»!il»AZi:<?)0{c{4JilTc^RI^**« 

[0 104] 

AZ = K • ( 1 + J 2/1 80 ) ■- ( 2 ) 

(0 1 0 5] AZ = a • J 2 + b -(3) 

CO 1 06] ^CT-±i2 ( 3 ) it*^ ^2T-A1 7C0 
IsHfeftJSJ2fc. iaP;ittIiAZi:<0Rlf»$r*-r3fi1Et* 



[0107] ±ie3fi<KiC ( 3 ) 

Sriai QIC Lit LT^Ff. 

[ 0 1 0 8 ] ia 1 0 tCfcV^-CjfiMit ( 3 ) 1)^C,'^kh1Xh 
fflitaLl{45ljl!Wa^aSr^ftSlL6«riEftE«6S*;tt> 

[0109] *|ISfiJ^S|-C't4jfi(a^ ( 3 ) SSrifi'SS-tt: 
TV^*3&«, jfi<H5S ( 3 ) iC*>^>^'a<xSSS2T-AEH6 
J 2 i: M^^^liiEfi A Z ttOWJEBBfliLlSrlSttl-f- 
[0110] n^m.n^U3 9x\i. *i^j&i4SPi 

(t 1. II 2 T- JU|a]Sg:ft)S J 2 Ut*tJC5-f S M^^f I 

mhzwixij&m: ( 3 ) iSA^^jStiis nmz 

LTa»eaP2t=*5»t&S2T-A|lIifeft*J 22lCi* 

jE-rsM^^i«iEfiAZ2*<±ie3gtKie ( 3 ) ^*»<oficai 

SilS (01 3 (a) , (b) #,^) . 

[0111] asfiiS«iEas40T«, BSffiaP2T' 

[0112] -r:t*D^=>as<asP2(cfc(t«.^;^^WiEfi 
A z 2 1 fi^ra«rffia p 1 icfc »t & M^fliiEa A z 1 i: <o 

||AZ2-AZl*i^y>f>iX«.. -5-LTSSffiaP2Cfc 
(tl)3|s:*<0lBiJlig^Z ( = 0) {C*tUT±ie(illAZ2 
- AZl^ani-S. i i: oriBi)l&4frZ*««]E:S<l6 
(HI 3(c) #H3) . ::::r0i 3(f) m^ktMS. 
wsm^'z.' o±T«si iw^:-^'Mi{c«-r&jS 

[0113] :S:fcSSfi[SP2(c*itt?.*TIE»ti<&- J 
1 . J 2{±ffljE§iX^V^. 013 ( d ) \mmm 2\,Z 
WSW»*&^J i-PiOteiaWil 2cot-i'M2fc:« 
•f SsSj^tg^Sr^LTV-i^. il/c01 3(e) {41^2181 
1 3tCi*-r&KIWi^J2-P*')SR2Wl 30*-:?M 
3 tst-r & jSSti^* * LX\^h. 
[0114] PTP$i]ta|l(^li-^w<X<o01 3(d), 

( e ) , ( f ) \,zm-x 0 \,zt^^wmm.p\i}^h am 

#IBi!)Wl 1 , 12, 1 3-C'-fcLTfeO, *>-oi!if^^ 
S(4#iBI!)Wl 1, 12, 1 3T— SctTV^I., oIlO 

«3asi§'fr «^iPiSKia«oB#fa t a l < , ± i^m^m 

[0115] ffliS!gS4 1 X'\i. ^y-T') yyv^mrn^tfi 
^■f^mz^wmm 1 1 , 12, 1 3{=M-rsj*e*s 

<frZ' . Jl, J 2*^^^$iiai^jSflS. 
[0116] -r^rij^-^-^^r^ 3 5 iifLX^yr*) > 

mraTaA^igia-rsttt:, 013 ( f ) tcs^-rsfSJi 

^^/N-rJ'-yZ' Ctiev%il^E<03Sigtg<^*^±Till IfflW 

=t—S'vinznLx^:n^ixt. mm^^yyjyi^ 

raTa*^^Ji-r.|>m-, 013 (d) (I^f MSt^^-'N' 
1 lct«v^3Stt«0ji«*g^*«SSIslWl 2ffl<0t- 
:J'M2C=JtLrtt5:*J$il, 013 ( e ) (CS^-TiSStl^ 
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[0117] »j«sP4 ^wmm 1 1 , 12, 1 
[0 1 i8)-r^t>*>^>y"^3 7^'ffbx^yr^jy 

[0 1 l9]]i)±coXo^zLXT-J^%mi4iim^m 

5&ffiSPi*>'bas(asP2*-c-, xwcjao-c^is-^ 
a. -e-LTi<^isi, ^^yr')>y^mtm\iz, r- 
-t. 1 6 . 17 <7)5feS 1 4 A«m;=*^:^r6] t iiR«'7)saii::^|S] 

Ztc. jaiHi^ ( 3 ) ^(cS-:J<ia^^ffliEfillAZn-A 
ZlJt'ftffitt^ilrr S i 5 t=iBE^[6liE16MZ<OffliE*« 

^:$fiTV>|,. lai 0tcfc{ti)L2»i:«mota^Si7) 

^^ffi^^Ltvl). PJUl OA><^i5*>SJ:o{C*^ 
Wmzi-fymmi^ ( 3 ) ^tcS-:?SIBiI:Sria)SgS6fiz 
<OliiES:ffo idle LTV ^|,(7)-C\ r-A5feSgl 4(i7K 

[ 0 1 2 0 1 ^1 i f ±fe ( 3 ) •CSSit:firiS]IB» 
fiZ i&ffllELArCl t C J: S«!l*fc:ov^-C0 1 4 Sr#^L 

[01211014 (a) ti±ie ( 3 ) ^^izm-i^mx 

W'jiWt-n^t^x^-myti.^^n^^. 014 (b) 
lEi A Z «r^i6;t L-T V ^i. . 

[01223 v-'^wkuif^-, V ^xvmm&mzi. -> 

XM. T-i.5tffl 1 4 Sr*i^^4fe{4SP 1*^^ BSiiS 
P2*-C^«)$-*-S.SfillSim<^fl!ll^, r-A3t«14S: 

tt^MttfiiSP i*>^> asfitapa^HiKo+isifiiSP 3* 
T^i!) ? If c <^4'iafl[a p 3T— a f?± s 2. 

[01231014 (a) tCS^-r*IIM5?l^.lt^0«iJfflI<r)« 
±IE ( 3 ) ;^Hfi!^TaS.^P2lct>ft?.SI<^ 
«IE*AZ2*«*«)/i>iX. 4>S^P3{l*jttl)^;?^ffljE* 
LZ3ifi&h^Kh. ^LTUt ( 3) ^tcfi!oT±T 
Wl l<olBi!;fiAZ*>'^'(t;-ri., L/>:*^'-7-caSAP2 
i-CT-A5feiS 1 4 Sr^l6$-tt;t i: g=<0*EI,*P3ji3a 
«*<^«;^^1«jEfiA Z3k , «fia^P3T—BT-A5fesai 
4 ^^tfjJbSH*-)^ t #<7)^K4'^AP3tC*Jttl.^^^fflIE 

aAZ3li-Sr^S. o^oe®^P2ics&t-c-co*ra 

^P35i3fi^<Or-A5feiS 1 4<?DSS t . 4'iai^P3-C— 
S -t^^: i: ^ <or- AJtJS 1 4 OK S fc vMX'W^ 

[0 124] C:iXC*tUT01 4 (b) <r>^\Z\t. ± 



IE ( 3 ) it:i:{iS^&5^lct^-?-Cg©^P2lcl3ftl.«l 
^i«.1fIE«AZ2' A<*tf)f>n, 4>^-iiP3lcfo<t&^?li^ffl 
lEftAZB' im^t^f^h. -f-L-T±ie (3) ^tCtfl!-7 
•C±TWl lwW»SAZAi^^t-tl>. 
^P2*t:'T-^iy8 1 4 Sr^lft^-tirTt i: ^«0+^;SP3 
ji5a«fC?5^;^1iiE»AZ3 ( Z.iK\t ( 3 ) j^lcS-cf^^ 

i6i\.h ) i: , tt'r^^Ps-C'-ar-A^tffl 1 4 $r(?±§ 
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